Effect of 24,25-dihydroxyvitamin D3 in osteoclasts.
Previous results demonstrated that the administration of pharmacological doses of 24,25-dihydroxyvitamin D3 (24,25(OH)2D3) to animals reduces bone resorption and increases bone volume with a decrease in osteoclast number. In order to clarify whether 24,25(OH)2D3 has an effect to inhibit osteoclastic bone resorption, the effect of 24,25(OH)2D3 on the formation and function of osteoclastic cells was examined in vitro. Treatment of hemopoietic blast cells, which are progenitors of osteoclasts, with parathyroid hormone (PTH) or 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) stimulated the formation of osteoclast-like multinucleated cells in a dose-dependent manner. Although 24,25(OH)2D3 in itself had little effect on osteoclast-like multinucleated cells formation, it inhibited the stimulatory effect of PTH on the formation of osteoclastic cells. In addition, 24,25(OH)2D3 also inhibited the stimulation of resorption pit formation by osteoclasts under stimulation with PTH. In contrast, 1,25(OH)2D3 stimulated the formation and function of osteoclastic cells even at low concentrations, and the effect was additive to PTH. These results could not be explained by either an agonistic or antagonistic effect of 24,25(OH)2D3 on 1,25(OH)2D3, and are consistent with the assumption that 24,25(OH)2D3 has a unique inhibitory effect on the formation and function of osteoclasts. Because 24,25(OH)2D3 is shown to stimulate the degradation of 1,25(OH)2D3 and because the formation of 24,25(OH)2D3 is stimulated by 1,25(OH)2D3 not only in the kidney but also in many of its target tissues, including bone, the inhibitory effect of 24,25(OH)2D3 on osteoclastic bone resorption may play a role in the local modulation of the actions of osteotropic hormones in bone.